a2 United States Patent

US009636745B2

10) Patent No.: US 9,636,745 B2

Hu 45) Date of Patent: *May 2, 2017
(54) LASER ASSISTED CASTING OF SURFACE USPC ........ 164/34, 35, 44, 45, 235, 246, 516-529
TEXTURE AND RELATED SYSTEM See application file for complete search history.
(71) Applicant: General Electric Company, (56) References Cited
Schenectady, NY (US) U.S. PATENT DOCUMENTS
(72) Inventor: Zhaoli Hu, Greer, SC (US) 4,806,720 A 2/1989 Holmes et al.
4,915,757 A *  4/1990 Rando ................. B29C 67/0074
(73) Assignee: General Electric Company, 156/155
Schenectady, NY (US) 5,747,769 A 5/1998 Rockstroh et al.
5,880,430 A 3/1999 Wein
. . . . . 6,355,907 Bl 3/2002 Kuehnle et al.
(*) Notice: Subject. to any dlsclalmer,. the term of this 6:767:499 Bl 715004 Hgfyztea? a
patent is extended or adjusted under 35 Continued
U.S.C. 154(b) by 0 days, (Continued)
This patent is subject to a terminal dis- FOREIGN PATENT DOCUMENTS
claimer.
EP 1102138 Al 5/2001
1) Appl. No.: 15/072,765 P 2003025044 A 1/2003
(22) Filed: Mar. 17, 2016 OTHER PUBLICATIONS
(65) Prior Publication Data Liu et al., “Laser ablation and Micromachining with ultrashort laser
pulses,” IEEE Journal of Quantum Electronics, vol. 33, No. 10, pp.
US 2016/0193656 Al Jul. 7, 2016 1706-1716, Oct. 1997.*
(Continued)
Related U.S. Application Data Primary Examiner — Kevin E Yoon
(62) Division of application No. 14/075,114, filed on Nov. (74) Anorney, Agent, or Firm — Ernest G. Cusick;
8, 2013, now Pat. No. 9,327,343. Hoffiman Warnick LLC
(51) Int. CL (57) ABSTRACT
B22C 702 (2006.01) Various embodiments include methods and related systems
B22C 9/04 (2006.01) for laser-assisted casting. Some embodiments include a
method including: performing laser ablation to a prelimina
B22D 47/02 (2006.01) g p g p ry
B22C 1308 (2006.01) wax casting model to form a modified wax model including
(52) US. CL at least one surface texture element absent from the wax
CPC .o B22D 47/02 (2013.01); B22C 7/02 casting substrate; coating the modified wax model to form a
(2013.01); B22C 9/04 (2013.01); éZZC 13/085 mold shape around the modified wax model; and removing
’ ’ (2013.01) the modified wax model to leave a casting mold including
(58) Field of Classification Search the at least one surface texture element.
CPC e B22C 7/02; B22C 9/04 14 Claims, 3 Drawing Sheets
2
A T Control system 20 [~~~ 777777770 i
1
: ! ! !
. 1 1
1
Laser system Tmaging Coating !
4 system 12 system 26 Casting
U I:' system 30
v
21 21
10 T
16 16 10 10 2210 10 3
MEANAN MOw NN N int
C C < N
18 18 18 | R R e 2
6 8 8
T '
i Optional Loop (P3/P4) | >



